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Coal Pillar Sizing - Genwal Mine

Scopes Tnis report is presented at tne reques:t of Mr. 3ill Wolen of

Genwal Joal Co.. 3Specifically, 3lecknawk Zngineering was asiked

to evaluzte tae feasidility of using 60'x8C' centers on tae

®

entries and rooms projected for future mining in the Genwsl
HMine, end to compere extrzction retios und piller strangtns

witn tne presant 8C'x 8C' center projections.

Procedure: Various piller sizes were evaluuted et cover deytns of
7CCY end 10LC's & fuctor of safety wes tuen cslculated
for éach of tne piller sizes, =znd tuls sciety fector uwas
releted to the relative izportence cnd longevity of tae
projected nining arses (i.e.-Mains vs. Rooms).

Sriteries: The following criteris were used in the evalustions
(1) Jompressive sireagtin of tae coal - 14CC psi.

Note: Jompressive sirengtns of coals in tais 2rea are
highly veriecole ari ey run from 12CC to 15L0Upsi;
however, a conservative figure of 14CC psi nas
been assumed dus to unaveilsole test data for
tais mine.

(2) Mining Zeignt - &'.

(3) Entry Width - 2C',
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(4) iinimum ecceptasle safeiy factor for dein entries - 1.5.
(5) Minimum acceptaocle scfety factor for Rooms - l.3.
(6) Mein Zntries are esssumed to have Lo remain in place
greater taen 2 years. (Long Terz).
(7 Rooms will oe driven and left or pillered snortly
after development (Saort lerz).
(8) Overourden Density = 145 1bs./ft.5 or 1.0 ési per foot

of overosurden,
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Equetions for Pillur 3ize
and
Safety Factors for Genwal Mine

Coel Strengih - 1400 psi. = C

Pillar Strength - cp = C (773 + 222 ( ;11 ) )
GP = Pillar Compressive Strength
W = Width of Pillar
= fdeignt of Pillear
Ao
Recovery Factor = R = ==
A
t
by = Area of cntry
R = Recovery Fector
sy = Total area

Safety Fector - F.5. = Cp (1-R) / sy

Cp = Compressive 3trengtn of Pillar

R = Recovery Factor

Sy = Vertical Stress = Overourden Thickness x Density
F.S.= Factor of Safety

"Rock Mechanics and thne Design of Structures in Rock", oy Overt
and Duvail, (pp. 54-543).

Mess

Mining Zngineering Hendbook", Volume I, (pp. T7-4C to 7-43).

(3)
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Zalculetions

4C' Pillars (6C' Centers)

£

40'x

C=14C0psi; W = 40'; L = 40'; Wog = 2C'; K = 6'.

R =20 x (60 + 40) / 60 x 6C = .35

Sy = 76C psi (700' Gover), F.S. = 3161 (1-.56)/700 = 1.99
Sy = 100C psi (10CC' Cover) F.S.= 3161 (1-.56)/106G= 1.39
10" Pillers (8C'x 12C' Centers)

6C'x

C = 140C psi; W =4C'; L = 1CC'; W, = 20'; H = 6'.
Cp = 14CC (.778 + .222 (4/6) ) = 3161 psi

R =20 x (6C + 1CcC) / 6C x 120 = .Ld4

s, = 700 ési (70¢? Co;er), F.3. = 3161 (1-.44)/700 = 2.53

31601 (1-.44)/1000= 1.77

Sy = 10C0 psi (lcCO' Cover),F.S.

oC' Pillers (&' Zenters)

C = 1400 psi; w = 6C'; L = 6LY; Wy = 2C'; H = 6%
Cp = L4C (.778 + ,222(6C/6) ) = 4197 psi
R=2C x (& + 6C) / 80 x 8C = .4k

Sy = 7CC psi ( 76G' Cover), F.S.

4197 (1-,44)/ 7CC = 3.36

Sv = 10CO psi (100C' Cover), F.S. = 4197 (1-.44)/1CCO = 2.35

(&)




Conclusions:
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Based on the calculations, room pillars driven on
6C' centers (4C'x 40' pillars) will have a sefety
factor of 1.39 or greater with less than 1CGC' of
cover. This is acceptacle for short—-teras entries.
Main'Entries will heve to rezxszin open until room
development and pillaring ere ccmpleted. Since tae
Mains ere under the heevier cover (7CC' - 1GCC!),
they snould not be driven on &6C' centers. To nelp
ensure longevity, meins should oe driven on 6C' x 12C°
centers or 8C'x 8! centers. The safety factors for
8C' centers are greater tnan 2; tnerefore, these

centers are acceptaosle for eitner rooms or mains.

Recommendations:Rooms can be driven on eitner &' or &C' centzrs

With a ressonzole fector of safety. If roows sre
driven on 6C' centers, it is recommended thet the
mein entries be driven initially on 6C'x 12C' cen-
ters. This will provide a greater factor of safety.
The zsin pillars could then be split on retreat as
the rooms are developed, to optimize recovery.

If 8C' centers are used for both rooms and wmeins,

a reasonable fuctor of safety can be expected,

providing that tne meins are developed to the li:zit

pefore room developmen%t or pillering opegins.

(5)
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Summa ry:

(1) 4&'x 4C' Pillars (60' Centers)

Safety Factor € 70C' Cover = 1,99
Sefety Factor & 1CGC' Cover= 1.39

Recovery Fector = 56%

(2) 4&'x 1cC' Pillars (60'x 120' Centers)

Sefety Fauctor € 700' Cover = 2.53
Safety Fector @ 1CCO' Cover = 1.77
. . Recovery Factor = 447

(3) 60'x 6C' Pillars (&C' Centers)

,

Safety Factor € 7CC' Cover = 3.3

Sufety Factor € 1CCC' Cover = 2.35

Recovery Fector = 44%




